The concentration of AFP in the plasma of fetal pigs was highest in early gestation (Days 15\p=n-\30) and declined with advancing gestation. This pattern was comparable to those observed in other mammals with similar lengths of gestation. In contrast, allantoic and amniotic fluid AFP concentrations were highest during the middle third of gestation but these concentrations were much lower than those in fetal plasma throughout gestation. The allantois appears to be a significant distribution space for AFP in early gestation.
Introduction
Alpha-fetoprotein (AFP) is a major serum protein found in the fetuses of a number of mammals (Gitlin & Boesman, 1967) . The levels of AFP in various fluid spaces in the conceptus have been studied in man (Seppala, 1975) , cattle (Smith, Lai, Robertson, Church & Lorscheider, 1979) , sheep (Lai, Mears, Van Petten, Hay & Lorscheider, 1978) and rats (Lai, Forrester, Hancock, Hay & Lorscheider, 1976) . Fetal blood AFP in pigs has also been determined at various stages of gestation (Karlsson, 1972; Stone, 1981 ; Cavanagh et al., 1982) . However, understanding of the distribution of porcine AFP in other fetal compartments as a function of gestational age is limited because determinations in allantóte and amniotic fluids have only been made at Day 40 of gestation (Stone & Maurer, 1979) . The purposes of this investigation were to determine the level of AFP in amniotic and allantóte fluids of fetal pigs throughout gestation and to compare such findings with those of other species.
Materials and Methods
Animals. Unless otherwise stated, all specimens were collected at the time of slaughter from 26 pregnant sows. Each conceptus was removed from the uterus and fluid specimens were aspirated from allantóte and amniotic sacs. Fetal blood was collected from the umbilical artery. Specimens from very early gestation (Days 15-30) were collected as described above but at laparotomy under halothane general anaesthesia. Gestational ages of all fetuses were calculated from planned mating dates.
Radioimmunoassay. AFP concentration was determined by radioimmunoassay using purified porcine AFP and rabbit anti-porcine AFP as described by Cavanagh et al. (1982) . This assay used an antiserum titre of 1:1000 and incorporated 8% polyethylene glycol as a secondary precipitant. The lower limit of assay sensitivity was 30 ng/ml. The intra-and inter-assay variability expressed as coefficients of variation were 2-4% (n = 18) and 9-4% (n = 15) respectively.
Results
Fetal plasma AFP was highest in early gestation with concentrations of approximately 9 mg/ml during the first third of gestation. The concentration of AFP declined gradually to < 2 mg/ml in the last third of gestation (Text-fig. la) .
The concentration of AFP in allantóte fluid was lowest in early gestation (Days 15-30), reached a peak (0-34 mg/ml) in mid gestation and declined thereafter until term (Text-fig. lb) . The values remained much lower than those in fetal plasma throughout gestation. The value in parentheses indicates the numbers of litters.
In amniotic fluid the changes in concentration of AFP were similar to those in allantoic fluid, being lowest in early gestation, reaching a peak of 0-34 mg/ml in mid-gestation and declining thereafter until term (Text-fig. lc) . Discussion AFP appears to be a major plasma protein during early gestation in the fetal pig. The plasma level declines with advancing gestation. This pattern is similar to that in other domestic animals, such as cattle (Smith et al., 1979) and sheep (Lai et al., 1978) , with relatively long gestational periods. However, this pattern is in contrast to those observed in species with short gestational periods, such as the rat (Lai et al., 1976) and rabbit (Branch, 1972) , in which fetal serum AFP peaks in late gestation. The mechanisms responsible for activating and suppressing AFP synthesis have not yet been fully elucidated, but in all species so far studied, including the pig, fetal blood AFP concentra¬ tion decreases before birth.
Amniotic fluid AFP concentration in the fetal pig peaks in mid-gestation. This pattern is similar to that in sheep which has a comparable length of gestation (Lai et al., 1978) but differs from that in cows in which pregnancy is longer and AFP peaks in the first third of pregnancy (Smith et al., 1979) . Amniotic fluid dynamics are a function of numerous exchanges within the various fetal and maternal compartments (Seeds, 1980; Mears, Lai, Van Petten & Lorscheider, 1981) , and further study on the significance of variation in amniotic fluid AFP levels of pigs would require data on changes in volumes of the various fetal fluid spaces as a function of gestation and tracer kinetic studies using labelled AFP.
Allantoic fluid AFP concentration in the fetal pig peaks in mid-gestation with a pattern very similar to that found in amniotic fluid, suggesting a common source of AFP as we have previously discussed (Smith et al., 1979) . The total content of AFP in each fetal compartment was calculated using volume data from Arthur (1969) and the concentrations of AFP from the present study. In the first month of life, allantoic fluid contained 2-6 mg AFP, fetal plasma contained 2-0 mg AFP and amniotic fluid contained < 1 -8 mg AFP. Therefore, the allantois is a significant distribution space for AFP in early gestation.
